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APPLICATION

The Model [1-211 10-ton, 3-wheel Motor Roller is intended for
compacting various types of road surfaces and their bases: crushed
rock highways, cobblestone pavements, gravel roads, broken-stone
bases, asphalt surfaces, retread bituminous and penetration low-cut
roads, etc.

For rolling high-class pavements 10-ton rollers, which are of the
heavy-grade type, are usually used along with 5-ton rollers, the latter
fulfilling primary compaction (when using machines for placing
asphaltic concrete with compacting rods 5-ton rollers are not necessary
as primary compaction is carried out by the machine). In case of
high-quality requirements for the pavement special rollers are used
for waveless rolling after the passage of the 10-ton roller.

Notes: 1. When choosing the roller type it is necessary to
take into account the physical properties of the material to be
compacted in order to prevent its destruction.

2. When using rollers for rolling cobblestone pavements, crushed
rock highways and bases, etc. the surface of the rolls undergoes
intensive wear and becomes deformed making the rolls of little
use for rolling of asphaltic concrete surfaces; therefore these
operations call for special rollers to be employed.

SPECIFICATIONS

Total weight of roller, kg . . . . . . . . . . . . . . - 10000
Width of strip rolled, mm . . . . . . . . . . . . . . 1800
Specific pressure per lin. cm of roll width, kg per cm:

front roll . . . . . . . . . . .o L . 32

rear rolls . . . . . . . . . . .. Lo e 68
Diameter of rolls, mm:

front roll . . . . . . e e e . 1000

rear rolls . . . . . . . . . . ... 1600
Width of rolls, mm:

front roll . . . . . . . . . e e e e 1000

rear rolls . . . . . . . o . . . . e e e e 2X500
Overlapﬁing by rear roll traces the trace

of the front roll, mm . . . . . . L e . 2100
Mean swinging radius, mm . . . . . . . . . . . . . . 4500
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Fig. 1. General View of Roller

1. Frame; 2. Front roll; 3. Rear roll; 4. Engine; 5. Starting gear; 6. Clutch; 7. Expansion coupling; 8. Reversing gear; 9. Gear-box;
10. Side transmission; 11. Rear roll scrapers; 12. Steering wheel: 13. Reversing gear lever; 14. Brake lever; 15. Throttle control; 16. Gear
shift lever; 17. Differential lock lever; 18. Seat; 19. Side pockets; 20. Hood; 21. Choke control; 22, Fuel tank; 23. Clutch pedal.

Sanitized Copy Approved for Release 2010/06/11 : CIA-RDP80T00246A051100140001-8



Sanitized Copy Approved for Release 2010/06/11 : CIA-RDP80T00246A051100140001-8

Fig. 2. Design of Engine

1. Engine cylinder sleeve; 2. Cylinder head; 3. Piston; 4. Piston pin; 5. Connecting rod; 6. Crankshaft; 7. Flywheel; 8.—9.--10. Crankshalt main bearings; 11. Valve; 12. Camshall;
13. Valve rocker-arm; 14. Crank case; 15. Oil pump gauge filter; 16. Oil pump; 17. Fell filter; 18. Valve rocker-arm axle; 19. Lifter rod: 20. Centrifugal governor; 21. Oil level gauge:
22, Radiator; 23. Water pump; 24. Fan; 25. Magneto; 26. Spark plug: 27. Carburetor; 28. Drain cock; 20 Clutch plates: 30. Crank casc plug
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Base (distance between roll axles), mm . . . . . . 3100
Road clearance, mm . . . . . . e 488
Travelling speed (front and base), km per hr:
Ist . . . . . .o e e 1.8
ond . . . . . . . . . 2.2
3rd. . . . . . . 4.0
Overall dimensions, mm
length . . 4770
width . 1820
height . . 2500
Engine:
type . . . . . - . Carburetor, ¥-5MA
number of cylinders 4
compression ratio 4.54
cylinder bore, mm . . . 110
piston stroke, mm . . . 120
maximum horsepower . . . . . . . 40
speed at maximum horsepower, r.p.m. . 1400
fuel. . . . . ..o . automobile benzine
fuel consumption, g per h.p./hr . 280—300
cooling system capacity, 1 . . . 28
fuel system capacity, 1 . . . . 50
lubrication system capacity, | . . 8
weight of dry engine, kg 450

DESIGN OF ROLLER

The roller is a self-propelled machine driven by an internal com-

bustion engine.

The roller (Fig. 1) consists of the following main units and gears:
power equipment, transmission, control gears, compaction rolls which
are the working organs and frame on which all main units are mounted.

The rolling is carried out by the rolls of the roller which serve at
the same time as its running gear. The frame of the machine together
with the engine mounted on it and the transmission between the engine
and drive rear rolls are supported by the rolls. A three-speed gear box
and reversing gear are installed on the roller so as to allow to shiit
smoothly roller travel from front to back speed disregarding the speed
of the roller. The operator’s seat is situated in the rear part of the
roller. All control levers and pedals are situated here as well.

The Model [1-211 Roller has been designed with a view to moder-
nizing the previously produced 10-ton Rollers Models [1-86 and JI-176
and essentially differs from the latter models by its more powerful
engine as well as by changes made in the design of several units of
the transmission and controls. I

Engine. A four-stroke, four-cylinder benzine internal combustion
engine (Fig. 2) is installed on the roller.

The engine cylinders are vertical, situated in one row cast in one
block together with the top half of the crankshaft casing. The inserted
cylinder sleeves are made of chrome-nickel alloy cast iron with a
Brinnell hardness of 200—240." -

-

Y
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The cylinder head 2 is removable, mutual for all four cylinders
with compression chambers of the semi-vortex type and made of the
same aluminium alloy as the engine block.

The piston 3 is made of chrome-nickel alloy cast iron. On the piston
there are three compression piston rings and one oil ring. The clearance
between the piston and the cylinder sleeve is 0.1—0.13 mm.

The piston rings are made of special cast iron. Their hardness by
Rockwell (scale B) is 95—103. The rings have slanted joints. The gap
in the joint for a new ring placed in the cylinder should be within the
range of 0.2—0.54 mm. Rings placed in piston grooves should have
a clearance across the height of the groove within the range of
0.025—0.07 mm. .

The piston pin 4 of the floating type is hollow, of chrome-nickel
steel. The pin is held against axial play by two stop rings placed in
piston slots. The external surface of the pin is cemented to a depth
of 1.0—1.3 mm and is hardened to 75—85 by Shore.

The connecting rod 5 is of double-T section, the bottom end being
directly coated with white metal, split, with shims of 0.05 mm; the
top end has a pressed-in bronze bushing.The radial clearance between
the crankshaft pin and the connecting rod end should be between
0.03 and 0.069 mm. The end clearance is between 0.2 and 0.46 mm.
Connecting rod bolts are made of chrome steel, grade 40X heat-treated
to a hardness of 25—30 by Rockwell (scale C).

The crankshaft 6 is stamped of steel, grade 45, and is heat-treated
to a hardness of 241—277 by Brinnell. The crankshaft has three main
and four connecting rod pins and a flange for fastening the flywheel.

On the surface of flywheel 7 at the engine side there are marks:
BMT — top dead centre; M3 — ignition point; OBC — time of opening
of the first cylinder inlet valve; OBX — time of opening .of the first
cylinder exhaust valve.

The main bearings 8, 9, 10 of the crankshaft are of the sliding type
with steel bushings covered with white metal | mm thick. The
clearance between the crankshaft pin and the bushings is between
'0.3—0 075 mm.

The distribution is of the valve type with top suspended valves 11.
The camshaft /2 is driven by the crankshaft 6 through spur gears with
helical teeth. The camshaft is situated inside the crank case in three
-bearings with white metal.

Timing
Inlet valve:
opening begins 5° after top dead centre;
closing terminates 35° after bottom dead centre.
Exhaust valve:
‘opening begins 30° before bottom dead centre;

closing terminates at top dead centre.
The engine firing order is 1—3—4—2.-

Sanitized Copy Approved for Release 2010/06/11 : CIA-RDP80T00246A051100140001-8



Sanitized Copy Approved for Release 2010/06/11 : CIA-RDP80T00246A051100140001-8

The clearance between valve 11 and rocker-arm 13 for a warmed
engine is 0.3 mm.

The engine is supplied with fuel by means of the carburetor K-14A,
into which fuel flows from the fuel tank by gravity. A settling basin
for water is placed between the tank and the carburetor 27.

Air sucked into the carburetor passes through an oil type air-cleaner,
consisting of a casing, cover, elbow, cap, union and metal packing.

Due to the rotation of air in the air-cleaner large dust particles are
thrown onto the oil coated walls, and settle on them. Passing through
the metal packing covered with an oil coating the air is completely
cleaned and then passes into the carburetor.

A governor 20 of the centrifugal type is installed on the engine.
The governor regulates the amount of the working mixture supplied
to the cylinders according to the load variations, the engine speed
being kept to a uniform number of r.p.m. The governor is rotated by
gears on the camshaft.

The engine has combined lubrication system — forced and splash.

Forced lubrication is used for the main and connecting rod bear-
ings, camshaft bearings, rocker-arm bushings, governor shaft bear-
ings, governor coupling and oil pump drive shaft. Splash lubrication
is used for the cylinder sleeve, piston, piston pin, connecting rod top
end and camshaft cams.

Oil flows to the timing cams and valve gear by gravity.

The clutch shaft, water pump shaft, fan bearing and fan drive shaft
are lubricated with grease through oil cups.

Oil is sucked in by pump 76 from crank case 14 through gauge
filter 15 and is fed along the pressure pipe through grooves in the
crank case to the felt filter 17 and further flows into the main pipe-line
drilled along the whole crank case. From the main pipe-line the oil
flows through grooves in the transverse walls of the crank case into
the main bearings (8, 9, 10) and then flows along grooves in the
crankshaft 6 into the connecting rod bearings. Another portion of
the oil passes from the same main pipe-line along the outer groove
of the main bearing bushings to other openings in the crank case
transverse walls and further to the camshaft bearings; through drilled
openings in the shaft journal, in the crank case, head and rear bracket
the oil passes into drilled openings in the rocker-arm shait /8. From
the valve rocker-arm axle the oil passes through openings into the
rocker-arm guide.

Then through a groove and a drilled opening in the guide and
rocker-arm the oil flows into the longitudinal groove of the rocker-arm,
and dripping from the latter it lubricates the ball pin, the pin seat, the
end and stem of valve 11, the adjusting screw and tappet rod 19. The
oil dripping along the stem through drilled openings in the tappet
lubricates the cams of the camshaft 12 and the tappet guides. The
gears of the governor, crankshaft and camshaft are lubricated by the
oil flowing by gravity along the front journal and through drilled open-
ings in the camshaft flange.
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The oil pump drive shaft is lubricated by oil flowing from the outer
groove of the bushing of the second main bearing 9 through the drilled
ppening in the middle transverse wall of the crank case.

The checking of the lubrication system is effected by means of the
oil level gauge 21 in the crank case and by an oil pressure gauge on
the main pipe-line. The rated oil pressure in a warmed engine should
be in the range of 1 to 2 kg per sq. cm. 3

The engine cooling system is mixed — thermo-siphon at the crank

case and forced at the cylinder head.

For cooling the water circulating in the engine outer jacket a
tubular radiator. 22 is employed with a cooling surface of 11 sq. m.
The top tank of the radiator is connected by means of a rubber hose
with the outer outlet pipe of the cylinder head. The bottom tank of the
radiator is connected with the suction union of the outer centrifugal
pump 23, which is fastened to the rear face of the cylinder head by a
flange which simultaneously serves as a passage union. During engine
; operation the pump forces the water into the cylinder head jacket thus
increasing water circulation in the cooling system and creating . -
favourable conditions for cooling the hottest engine walls.

For a better cooling of the water flowing through the radiator tubes,
a six-vane fan 24 is placed behind it, which together with the pump is
rotated by a V-belt from the fan drive shaft.

The working mixture is ignited by a type CC-4 magneto of left
rotation with an accelerator. :
Magneto 25 is rotated by the governor shaft.

The gap between the magneto breaker contacts should be in.the
range of 0.3—0.4 mm. The thread diameter of the spark plug 27 is
equal to 18 mm (M18X 1.5). The gap between the spark plug élec-
trodes is in the range of 0.5—0.7 mm. = e
. The engine is started by means of a mechanism consisting of two
perpendicular shafts joined by bevel gears. The driven shaft has a
sprocket at its erid which, during ‘starting, engages the crankshaft
sprocket by means of a lever pressing against a button protruding
from the casing of the starting mechanism. When the engine reaches
the needed speed. the chamfers on the sprocket disengage the driven
shaft, and is held in disengaged position by a spring on the shaft.
The drive shaft is started with a crank.

. Transmission. Engine crankshaft rotation is transmitted to the rear
drive rolls of the roller by a system of transmission gears. The power
train of the transmission of the roller is shown in Fig. 3. A

" The-engine .clutch is intended for disconnecting the engine
from the power transmission as well as for. their smooth connection
without -jerks. . = _ : :

The engine clutch (Fig. 4) is of the single-disc, dry type with two
working surfaces. Linings of pressed asbestos are riveted to the work-
ing surfaces of the drive disc. T

8
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The clutch is disengaged by means of a lever placed at the right

side of the operator.
The expansion coupling (Fig. 5) connecting the clutch

shaft with the drive shaft of the reversing gear consists of two
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Fig. 3. Operation of Roller

1 Englne; 2. Clutch; 3. Expansion coupling; 4. Reversing gear; 5. Gear box;
7. Interlock gear; 8. Rear roll axle; 9. Side transmission.

6. Differential;

sprockets. Sprocket 2 is rigidly fastened to the drive shaft 4 of the
reversing gear, while sprocket ! is on the clutch shaft 3. Both sprockets

are connected by roller chain 4.
The expansion coupling is designed for compensating possible

insignificant distortions of the shaft axes during engine assembly, of
the reversing gear and the gear box on the roller frame.
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- The reversing gear is intended for the smooth changing of
the motion of the roller (Fig. 6).
This gear consists of the following main parts:
. 1. Drive bevel gear 6 (see Fig. 5).
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Fig. 4. Clutch

1. Engine flywheel; 2. Clutch drive disc; 3. Front driven disc; 4. Rear driven disc; 5. Driven
disc release spring; 6. Index; 7. Pressure lever; 8. Coupling shaft.

2. Two driven bevel gears I constantly meshed with the drive gear
and, therefore, rotating in different directions.

3. Two friction clutches. The drive discs 2 of these clutches are
joined with bevel gears /, while driven discs 8 are joined with revers-
ing shaft 4.

4. The reversing shaft 4 with a spur gear 5 fastened to it transmits
rotation to the gear box pinion meshed with the spur gear.

The reversing, i. e. the changing of the direction of the reversing
shaft rotation is carried out by means of engaging the corresponding
(right or left) friction clutch. This engaging takes place as a result of

10

Sanitized Copy Approved for Release 2010/06/11 : CIA-RDP80T00246A051100140001-8



Sanitized Copy Approved for Release 2010/06/11 : CIA-RDP80T00246A051100140001-8

Fig. 5. Expansion Coupling
1. Expansion coupling drive sprocket; 2. Driven \ l[

sprocket; 3. Clutch shaft; 4. Reversing gear drive . .
shaft; 5. Expansion coupling connection chain: \ i f—""— '

6. Reversing gear drive bevel gear. \ . L .
\\ —_——-Ll - |
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shiiting the yoke along the reversing shaft axis, the yoke acting
through shackles upon pressure cams 6, which with their short arms
press against the driven disc 4 of the clutch. As a result of this pressure
‘the drive discs 2 of the clutch are clamped by the driven ones and the
reversing shaft 4 begins to rotate in the same direction as the level
gear with which it is interlocked. For adjusting the distance between

Fig. 6. Reversing Gear

1. Driven gear; 2. Drive discs; 3. Driven discs; 4. Shaft; 5. Spur gear; 6. Pressure cams;
7. Spring index; 8. Bearing housings.

the axes of cams 6 and the clutch discs 3 (necessary in view of the
wear of the ferrodo lining on the clutch drive discs), i.e. for the pre-
servation of the needed cam pressure, a movement along the shaft
axis is provided for, this being carried out by screwing their support-
ing crosspiece in the needed direction. For fastening the crosspiece;
which has thus been adjusted, there is a spring index 7 installed on
the crosspiece in openings of the driven disc of the clutch. Lubricant
is supplied to the reversing shaft bearings through special holes in
bearing housings 8. The ball bearings and toothed gears are lubricated
by splashing the oil contained in the crank case.

From the reversing |gear rotation is transmitted to the gear box
which is enclosed in one casing together with the reversing gear and
differential. The gear shifting mechanism (Fig. 7) consists of a drive
shaft and a driven shaft 2, a gear 7 on the drive shaft constantly
meshed with the reversing shaft gear, of three pairs of gears (8, 9, 10,
11, 12, 13) which are correspondingly meshed for three travelling
speeds of the roller and of gear /4 of the driven shaft which transmits
rotation to the differential.

Gears 7, 8, 10, 12 of drive shaft I are immovable on the shaft, while
gears 9, 11, 13, 14 of the driven shaft 2 may move along the shaft on
splines. Both shafts rotate on one side in ball bearings and on the
other — in roller bearings.,

One end of the driven shaft protrudes from the casing and a brake
drum 15 is fixed on it.

The top of the cast iron gear box casing is closed by a cover on
which the reversing gear sbifting and speed shifting mechanisms are

12
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mounted as well as the filler neck for priming the casing with lubricant
is situated.

The first gear corresponding to the lowest travelling speed of the
roller is effected when gears 8 and 9 are meshed, the second gear —
when gears 12 and I3 are meshed and third (highest speed) — when
gears 10 and 11 are engaged.
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Fig. 7. Gear Shifting Mechanism

i\ Drive shait; 2. Driven shaft; 3.—4. Ball bearings of drive and driven shafts; 5.—6. Roller
bearings of drive and driven shafts; 7. to 14. Gears; 15. Brake drum.

The differential (Fig. 8) is situated in the same casing as
the gear shifting mechanism. The former serves for allowing the rear
rolls of the roller to revolve with various speed when making turns
which contributes to decreasing the turning radius of the roller,
prevents the shiiting of the top layer of the rolled material and lowers
the load in the power train of the roller.

The differential consists of six bevel gears enclosed in a casing of
two bowls bolted together.

Two axle shaft gears / are set on splines of axle shaft 2, the other
four — idlers 8 — are fixed on pins of the crosspiece 4 clamped
between the bowls of the casing 5 of the differential.

Casing 4 of the differential on its outer side has a spur gear 6
attached to it by the bolts which fasten together the bowls of the cas-
ing. Gear 6 is constantly meshed with spur gear 7 (Fig. 7) of the
gear shifting mechanism driven shaft. Along with the rotation of the
driven shaft gear rotates the differential casing 5§ and together with -

13
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the latter revolve the idler gears 3 as their axles are clamped between
the bowls of the casing. Idler gears 3 being constantly meshed with
axle shaft gears I, during rectilinear motion of the roller will turn the
axle shaits 2 and further the side gears 7, thus rotating the rear drive
rolls of the roller around their axes (pins 4). In this case the idler gears
will not rotate.

When the roller is turning, i. e. when the outer roll travels a greater
distance and therefore rotates faster than the inner roll, the idler gears °
begin to rotate on their axles and running around axle shaft I gears
decrease the speed of the inner axle shaft, simultaneously increasing .
the peripheral speed of the outer axle shaft and outer roll.

During roller travel it frequently happens that rocks get under
one of the drive rolls as well as that one of the rolls excessively
deepens into the pavement rolled, a factor which results in a sharp
increase of resistance against rotation for this roll in comparison with
that for the others. The presence of the differential mechanism in this
case may cause slipping of the free roll due to insufficient friction and
result in the roller not being able to travel on. For preventing this an
interlocking of the differential is provided for.

A dog clutch 8 is fixed on the differential axle shaft. By moving
the lever toward the operator the clutch is meshed with the claws of
the differential casing 5, achieving in this manner its interlocking,
i. e. preventing the possibility of rotation of one axle shaft regarding
the other one.

The lubrication of the differential is carried out by the oil in the
gear box which passes through holes in the bowls and drips onto the
sliding bearings, the idler gears and the axle shaft gears.

The side transmission consists of two pairs of spur
gears which pass rotation onto both rear rolls. The small spur gears 7
(see Fig. 8) are fixed on splines of the differential axle shafts and are
meshed with large spur gears 3 (Fig. 9) which are bolted to the inner
surface of the rear roll hubs. . T

Compaction rolls include one front and two rear rolls.

The rear rolis of the roller (Fig. 9) are the drive rolls. The rolls
are made of cast iron, their rims are removable and are fastened to
.the hub 2 discs with bolts. Driven gears 8 of the side transmission, A
made of steel castings, are fastened to the inner side of the hubs. '

Both rolls are mounted on a common axle 4 fastened to the roller
frame and they both rotate in taper roller bearings. In order to facilitate
the adjustment of these bearings as well as to facilitate the assembly
and dismantling of rolls the bearings are not set directly on the axis,
being set on an intermediate sleeve. This calls for the bearings to be
placed into the roll beforehand, hereafter the intermediate sleeve is set
and the play of the bearings is adjusted. The roll assembled together
with the bearings is mounted on the axle by its sleeve. For dismantling
the roll is taken off together with the bearings and sleeve correspond-
ingly. - To facilitate the removing of the roll from the axle a special

T 14
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When receiving a new roller from the Manufacturer’s Plant it
should be taken into account that the engine has not as yet passed
the complete running-in recommended by the engine Manufacturer’s
Plant. It is therefore necessary during the first 40—50 hours of ope-
ration not to load the engine at full horsepower; the roller, therefore,
should not be used for the compaction of loose crushed rock, for first
passages on asphaltic concrete compaction as well as on other opera-
tions connected with high travelling resistance.

'q Setting the roller into motion. For setting the roller into motion it
is necessary to fulfil the following order of operations:

1) to place the transmission shifting lever and reversing shifting
lever in neutral position;

2) to release the engine clutch;

3) to install retarded ignition;

4) to place the throttle control lever in central position;

5) to open the fuel tank cock;

6) to close the carburetor choke;

7) to engage the starting gear by pressing with the left hand upon
the lever engaging the ratchet;

8) to turn the engine for 2 times for a suction of fuel;

9) to speedily jerk the crank with the right hand upwards, the
crank being held in such a way that the thumb be placed on the handle
at the palm side; it is prohibited to turn the crank from the top down-
wards as the engine backfire may cause harmful damage to the ope-
rato®s hand;

10) when the engine has started to fire set premature ignition and
completely open the air throttle;

11) to let the engine after starting operate for some time at no-load
at idle low speed so that the thickened oil would reach the bearings
and other rubbing parts of the engine;

12) after the engine has been started to engage the engine clutch;

13) to release the brake;

14) to place the gear shift lever in position for the needed speed;

15) for moving roller from place forward or backward to smoothly
shift the reversing gear lever forward or backward for setting the roller
into motion in either forward or backward direction correspondingly.
2 ! Driving of roller. When driving the roller it is necessary to follow

the following rules:

1) to shift gears (speed) only with released engine clutch or
released reversing gear clutches;

2) to change the direction of roller travel by smooth shifting of
reversing gear clutch: it is prohibited to engage the clutch sharply
as sharp changing of direction of travel harmfully acts on roller gears
and on rolling quality;

3) if the machine or engine manifests any disrepair, they must be
immediately stopped and started only aiter the trouble is eliminated;
it is prohibited to repair the machine when the engine is running;

2
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" 4) rolling during the night should be carried out with the working
side illuminated.

Stopping the roller. The complete stopping of the machine at the’
end of operations is to be fulfilled in the following order:

1) to place the reversing gear clutch and gear (speed) shifting
levers in neutral position;

2) to close slowly the throttle and choke, and stop the engine. It
is not recommended to stop the engine by closing the choke, as the
engine cylinders suck in a large amount of fuel, which leads to the
dilution of lubricant and to a speedy wear of parts;

3) to close the cock of the fuel tank;

4) to engage the brake; :

9) in cold weather during freezing temperature the water from the
engine cooling system must be drained.

-

MAINTENANCE OF ROLLER

Engine timing system. Normal timing operation depends on the

. correct clearance between the valves and the rocker-arms; the value

of this-clearance should not exceed 0.3 mm. A violation of the normal

clearance value leads to a loss of engine horsepower and, sometimes,

to the damage of valves. The clearance is checked by a clearance gauge
every 80—100 hours of operation.

The adjustment of valves is fulfilled as follows: after stopping the
warmed engine the breather pipe is disconnected and the cover of the
engine cylinder head removed; for clearance adjustment it is necessary
to loosen the lock nut of the adjusting screw and by screwing or un-
screwing the latter the needed clearance is set by the clearance gauge.:

After setting the clearance it is necessary to fasten the lock nut reliably
and then to check the clearance again by the clearance gauge.

Adjustment is recommended to be carried out successively, begin-
ning with the first cylinders in order to avoid by-passing one of the -
valves. To avoid mistakes valve clearance is checked with the second !
valve of the cylinder completely open.

- Engine cooling system. The cooling system should be completely
filled with water during operation. Considering the losses caused by
evaporation it is necessary to check the level of radiator filling several
times every shift and to add water as needed. _

. For the proper operation of the cooling system it is necessary to
tfollow the following rules: ,
L. To fill the radiator with clean and soft water,

~For cooling the engine to use water with 0.24—0.35¢/, of potassium
bichromate the presence of which lowers the formation of scaling and
prevents corrosion of cooling system parts. '

2. To pour in the water only from clean vessels through the filter-
net in the radiator filler neck. S
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3. The water level in the radiator should not be below 60— 100 mm
from the top edge of the filler neck.

4. To observe that the fan belt does not slip during operation. For
tensioning the belt it is necessary to unscrew the stop bolt until it
passes out of the sheave slit and then, by placing a stop between the
cylinder block connecting hose bolt head at the side of the fan drive
casing, to turn the fan with one hand on the vane and the other on
the belt. The cheek will be screwed on. Turn until the needed belt
tension is reached and the stop bolt coincides with the sheave slit.
After this lock the stop bolt cheek.

5. No leakage in joints of rubber hoses, unions and through the
water pump packing gland is to be tolerated. The taking up of the
packing gland is carried out by screwing the packing gland nut with
a wrench.

It is not recommended to take up the packing gland more than the
amount needed to stop leaks as this may cause a speedy wear of the
packing gland and seizing of the water pump shaft.

6. In case water leaks through the control hole in the cylinder block
it is necessary to replace the packing gaskets of the sleeve.

7. No soilage of radiator cells is to be allowed, from time to time
they must be cleaned.

8. To see that the water in the radiator does not boil.

9. When the engine is overheated no water should be added untit it
cools as otherwise the water jacket may crack.

10. At least once every season the cooling system must be cleaned
of scale with a solution of caustic soda (1 kg of soda and 150 g of
kerosene per pail of water). The whole cooling system should be filled
with this solution for 8—10 hours; then the engine set into operation
for 15—20 minutes, after which the engine is stopped, the solution is
drained and the cooling system is filled with clean water, hereafter
the engine is started again and warmed and after being stopped the
water is drained out. After this clean water for engine operation is
poured in.

11. In cold weather after ending operation it is necessary to drain
the water from the cooling system; to do this the cocks in the cylinder
block and the bottom radiator connecting pipe are opened. If the water
. is not drained, its freezing may lead to the bursting of the radiator

tubes as well as of the cylinder block, cylinder head and water pump.

Engine lubrication system. It is necessary to follow the following
rules for the maintenance of the lubrication system:

1. Only clean oil should be poured into the engine crank case.

2. Oil should be poured into the crank case only through the net
of the oil filler neck which is situated on the cover of the distributor
gear case. '

3. Constant watch should be kept on the oil level in the crank case.
The oil level should not exceed the top level and in no case should it
be below the bottom level on the oil gauge bayonet. If there is excessive
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oil in the crank case it jets into the combustion chamber, soils the spark
plugs and causes misfiring during engine operation. Oil which jets into
the combustion chamber forms carbon deposits and causes the burning
of piston leading to speedy wear and to serious damage of the engine.
If there is insufficient oil in the crank case the engine becomes over-
heated, the pistons seize and the bearings may even melt out.

4. The oil in the crank case must be replaced every 40—50 hours’
of engine operation. The oil should be drained only from a warmed
engine by unscrewing the drain plug of the crank case sump and of v
the felt filter. Then, after screwing in the plug, the crank case should be
filled with 3—4 litres of clean oil and the engine made run for 2—3
minutes after which the engine is stopped and the oil is drained.

-If thick sludge flows out, the bottom half of the crank case must be .
removed and rinsed with kerosene.

After rinsing the crank case should be dried, but in no case should
it be wiped with waste or rags. Every time the oil is changed it is
necessary to rinse the gauge and felt filters of the oil pump. Felt wa-
shers should be rinsed in kerosene, pressed out and dried. Then the filter
is reassembled, put in place and oil poured up to the top level of the oil
gauge. After pouring in oil the engine is started and run for 2—3
minntes iri order to have the lubricating system filled with lubricant,
hereafter the oil level is checked and, if needed, oil added. The proper
operation of the lubrication system is checked by the oil pressure gauge.

Normal oil pressure in a warmed engine should be in the range of
1—2 kg per sq. cm at normal engine speed.

When the engine is insufficiently warmed or when fresh oil is poured
into the crank case its pressure may be somewhat higher than the
above-mentioned value. o

. If the engine is sufficiently warmed, an oil pressure exceeding the
normal value indicates that the oil grooves are soiled or that the safety
valve is seized. In this case it is necessary to remove the crank case
sump, take out the safety valve and rinse it. If after this the oil pressure
does not decrease to the normal value it is necessary to clean the oil
grooves. To clean the oil grooves it is necessary to unscrew the cylinder h
block main pipe-line, to remove the crankshaft, bushings and to brush
the grooves in the cylinder block and crankshaft with a steel or hair
brush clean.

An oil pressure below normal shows that the oil leaks from the
grooves or that the oil pump gauge filter is soiled, the oil is diluted
or the main and connecting rod bearings are greatly worn out.

5. The oil-proofness of all packing must be seen to, not allowing
any oil leakage. '

"The carburetor is intended for preparing the working mixture, i. e.
the mixture of air and fuel in certain proportions. This may be attained

~only inl the case when thie carburetor is properly adjusted.

. For adjusting engine operation at small number of revolutions it is
necessary to follow the following:
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a) to warm the engine;

b) to turn the throttle lever screw until the engine begins to operate
at the smallest number of revolutions; this screw should be loosened to
such an extent as to prevent the engine from stopping when the throttle
is sharply closed;

¢) to turn the idling speed screw until the engine begins to work
smoothly and properly without letting off smoke. When the idling speed

? screw is being loosened the mixture gets less fuel, when tightened it
becomes enriched. Usually the proper position of this screw corresponds
to 13/, turns before complete tightening.

The carburetor is adjusted by the Manufacturer’s Plant and usunally

- does not need any changes.

When troubles are detected during the operation of the carburetor
they should be immediately eliminated.

The main causes of troubles during operation of the carburetor and
methods of their elimination are given below:

1. The fuel leaks from the carburetor due to soiling of the float
needle valve; to clean the latter it is necessary to lightly, without undue
pressure, lift and lower the float with a finger. If the leaking does not
stop it is necessary to unscrew the needle valve and blow through the
iuel supply groove.

2. A low amount of fuel in the mixture may be caused by soiled jets,
which in this casc should be blown through but in no case should they
be cleaned with wires, as this changes the calibration of the jets and
feads to the enrichment of the mixture and to an increase of fuel
consumption.

3. Poor mixtures may also be caused due to soiling of the fuel line
and filters. This trouble may be detected by disconnecting the pipe from
the carburetor branch pipes. When the pipe-line is soiled the fuel stops
ilowing out or flows out slowly. In this case it is necessary to rinse the
filters and blow through the fuel line.

4. Incorrect fuel supply may be caused by a bent back float. To

- climinate this trouble it is necessary to properly set the normal fuel
Jevel in the float chamber by means of correctly installing the float.

5. It is necessary from time to time to remove the bottom part of

the carburetor and to clean it of accumulated grit.

~ Air-cleaner. Dust passing together with the air into the air-cleaner
settles in the oil, due to which the oil gradually becomes soiled and
the air-cleaner stops detaining the dust. This leads to a great amount
of dust getting into the engine cylinders causing speedy wear of the
cylinders. Therefore every 40—50 hours of engine operation the oil in
the air-cleaner hood must be replaced (and when working in very
dusty conditions — every 20 hours). It is necessary to watch the oil
fevel in the hood.

The oil is poured in up to the level of the ring belt on the side sur-
face of the stamped hood and up to the beginning of the machined sur-
face of the cast hoods.
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For priming the air-cleaner waste oil from.the engine crank case
is used. Every 150—200 hours of operation it is necessary to rinse the
metal packing with kerosene and to soak it in liquid oil. ' :

Ignition system. For reliable engine operation it is necessary to ful-
fil the following maintenance rules for the ignition system:

1. To check the correctness of installation of the magneto .on the
engine. :

. When installing the magneto it is necessary, by using the clearances .
of bolt setting in fastening holes of the bracket and magneto fastening &
bolt clearances in bracket holes, to attain such a position that the
accelerator fingers and connection disc equally protrude from the
grooves of the connection sleeve.

In this case the magneto rotor axle and governor shaft will coin- '
cide and the grooves of the connection coupling will not wear out during
operation.

With the misalignment of the magneto rotor axle and the governor
shaft axis the coupling grooves will wear and the ignition timing will
be incorrect. :

2. The correct installation of timing must be checked. The instal-
lation of timing is. fulfilled as follows: the spark plug of the first
cylinder is increased and turning the engine with the starting crank
the compression stroke is determined by means of closing the spark
plug hole with a finger (when the piston moves upward during the
compression stroke the pressure in the cylinder is felt by the finger);
then mark M3 (ignition moment) on the flywheel is put opposite the
lug on the hatch of the crank case flywheel; the screw which fastens
the magneto cheek is loosened and the cheek with numbers 1—2 (at
the wires) removed and by. turning the magneto rotor by the connection
coupling counter-clockwise, i. e. opposite the direction of crankshaft
rotation, the mark on the magneto distributor gear is placed opposite.
the mark on the front cover of the magneto. In this position it is
necessary to find the coinciding holes in the magneto connection coupl-
ing and magneto drive flange and to bolt them together. The ignition
in the cylinder will be at 30° before top dead centre. o b

3. The clearance between the magneto breaker contacts should be
periodically checked. The clearance should be 0.3—0.4 mm at the mo-
ment .of the greatest divergence of contacts. If the clearance differs it
should be adjusted by the magneto spanner screwing the long contact £
screw on the breaker contact-block on or off. After the adjustment of
the clearance the screw is fastened with a lock nut and the clearance
should again be checked. '

" 4. It must be seen to that the contact surfaces of the breaker be .
clean and when locked together both surfaces cover each other comple-
tely. It is in no case allowed to clean the contact with a rag or glass-
paper. ‘

, If the surfaces of the contacts are burnt they should be cleaned
| with a special barette file (needle file). o o
5. The gap between the spark plug electrodes must be 0.5—0.7 mm.
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The gap is measured with a clearance gauge. Gap adjustment may be
fulfilled only by means of bending the side electrodes.

6. The electrodes must be timely cleaned of carbon deposits. Carbon
deposits are removed with a copper plate or brush and rinsed in benzine.

7. Spark plugs should be carefully unscrewed and with a socket
wrench only. It is not allowed to unscrew or tighten the spark plug by
means of the insulation nut as this may lead to breaking of the insulat-

? ion of the core.

8. It should not be tolerated that the wire terminals and spark plug
nuts become soiled as this will stop the contacts from working.

9. It must be seen to that every wire leading from the magneto
plugs be reliably fastened in the cheeks by stop screws. The stop screw
should pass through the insulation and touch the metal core of the
wire,

10. The cheek contacts are not to be soiled.

11. Care must be taken that the side distributor cheeks are correctly
set and compactly enter into their seats. If the cheek is not in place,
the gap between the breaker electrode and cheek electrode will increase
and cause incorrect operation of the magneto. The gap between the
breaker electrode and cheek electrode should be 0.1—0.2 mm. If the
side distributor cheeks do not enter compactly into their places, dust
and moisture will get into the magneto causing the magneto to get
»ut of order.

12. It must be seen to that the benzine and oil do not get onto the
wires as this damages the rubber insulation of the wire.

Clutch. The clutch tie-rod length should be adjusted in such a man-
ner that when the clutch is engaged the pressure lever ends should
completely come out of the cylindrical part of the engagement coupl-
ing. The top end of the clutch lever will then be in its right end position.
When shifted into the left end position the ends of the pressure levers
must completely enter the cylindrical part of the engagement coupling.

When due to soiled disc lining the clutch slips it is prohibited to
work as the slipping discs become hot and the lining gets out of order.

As the clutch discs wear the clutch should be adjusted. This calls for:

1) releasing the clutch;

2) removing the hatch cover;

- 3) pulling off the adjusting nut stop;

4) turning the adjusting nut for compensating the wear of the

lining, decreasing the distance between the discs;

5) inserting the stop into one of the nearest holes of the driven disc;

6) putting back the hatch cover in place.

The adjusting nut should not be fastly tightened as this may lead
to a damage of the lining.

"When the clutch discs are soiled the clutch should be dismantled
and the lining should be rinsed with kerosene.

It is necessary to pay attention to the lubrication of the engagement
yoke, which is not designed for lengthy operation under load.
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In end positions of the clutch pedal the release lever should not
press against the yoke, otherwise the yoke and the engagement coupl-
ing will become heated and get out of order.

The yoke should be lubricated — with the clutch engaged and the
reversing gear released — through the lubricator on the clutch driven
shaft chain coupling. In order to distribute the lubricant along the
whole surface of the - yoke the lubrication should be carried out for
several positions of the clutch shaft, for this aim the engine crankshaft
is turned by the starting crank. ‘

Reversing gear. The maintenance of the reversing gear consists
of timely inspecting, cleaning, lubricating and compensating worn
parts.

The normal gear back lash should be about 0.1—0.2 mm. When o
setting the gears it is necessary to see that the gear faces coincide.

Traces of wear on the gear teeth show whether the gears are in
correct position.

In case it should be necessary to move (to compensate wear) the
small bevel gear along its axle into some other position, a change
of the amount of gaskets situated between the gear box casing and
bearing shell flange is sufficient. The large reversing gears are moved
in the same way. '

When the couplings slip due to wear it is necessary to adjust them,
i. e. move the outer friction discs nearer to the inner ones (see descrip-
tion of reversing gear); when they slip due to oiling they should be
rinsed with kerosene. '

Special attention should be paid to the lubrication of the unit; it
is also necessary to check daily the bearing shell nut fastening. In case
the antifriction bearings are worn they should be replaced by new ones.

The maintenance of the reversing shifting gear consists of lubricat-
ing all of its pivots; it is also necessary to see to it that all bearing
bolts are tightly fastened. :

Gear box. The gear box should be rinsed with kerosene and primed
with lubricant at least once a year. -

‘Before rinsing the gear box it is necessary to preliminarily drain .
the lubricant through the drain hole in the botfom of the gear box and
to fill it with fresh oil through the opening in the cover. The oil level
in the gear box should be checked daily with special control rod with
marks showing the allowable range of the oil level. a

In warm and hot weather it is allowable to fill the gear box with
thick oil, for example viscosin grade 5, while in cold weather the oil
should be diluted with 50 of automobile oil grade 6. The gear box
may contain 17 litres of oil. It is necessary to see that the oil does not
leak through the packing gland. Bolts which fasten the gear box to
the frame should periodically be checked and taken up. :

It is necessary to see that the indexes of the speed shifting mecha-
nism reliably hold the gears in the needed positions: engaged gears
should mesh along the whole width of the tooth, while the gap between
the faces of the disengaged gears should be from 2 to 4 mm.
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Side transmission. The side transmission should be cleaned of dirt

and lubricated daily.

Brake. The maintenance of the brake includes its cleaning of dust,

dirt and oil.

When the ferrodo lining wears out, it is necessary to move it nearer
to the brake drum working surface; this is achieved by tightening the

tension screw of the band.

Steering gear. If it is found that the teeth of the worm gear have
been normally worn out, it should be removed from the splined end of
the swivelling pivot and turned 90° thus bringing into mesh the un-

worn teeth.

General rules on roller maintenance. Daily, at the end of operations
the roller should be carefully cleaned of dust and dirt after which it
should be lubricated in accordance with the Lubrication Chart.

Special attention during cleaning of the roller should be paid to the
magneto, carburetor and other parts of the engine which should be
wiped by a clean, soft rag. The scrapers should be cleaned of adhering

dirt.

POSSIBLE DISREPAIRS AND THEIR ELIMINATION

Causes of Troubles

Measures for their Elimination

Engine does not start

1. Soiled spark plugs (covered by car-
bon deposits); spark plug contacts bro-
ken; spark gap too small; porcelain tube
broken

2. Torn wires; damaged insulation;
no contact in connections

3. Magneto short-circuiting wire short
circuited to body

4. Circuit breaker lever seized

5. Poor quality benzine or kerosene in
fuel tank
6. Air sucked in

7. No fuel in tank
8. No fuel supply to carburetor

9. Incorrect timing

10. Wires mixed up

11. Water in cylinders

3

1. Check operation of spark plugs. {f
needed clean them of carbon deposits
and set correct spark gap. Replace re-
jected spark plugs by new ones

2. Replace worn out wires.
wire connections

3. Replace wire or short-circuit device

Check

4. Dismantle and check circuit breaker,
rinse and lubricate bushing
5. Replace fuel

6. Check compactness of carburetor
connections and intake manifold, take up
nuts and, if needed, replace gaskets

7. Pour fuel into tank

8. Check whether cock is open, clean
fuel line; check whether there is water
in float chamber and whether float needle
valve is seized.

9. Install correct timing

10. Check timing of spark by cylinders
and correctly connect wires to spark
plugs

11. Unscrew spark plugs; if water is
present in cylinders then drops of water
will be on spark plugs. Take up or re-
place cylinder head gasket
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Continued

Causes of Troubles

Measures for their Elimination

12, Poor compression due to incom-
plete closing of valves, excessive fuel
suction washing oil from cylinder wall
or worn rings, piston and cylinders

Y Engine misfires or does

1. Incorrect ignition — poor wires,
defective spark plugs or magneto

2" Water in fuel
3. Valves not resting tightly in seat

4. Too advanéed or retarded ignition
5. Too rich or too poor mixture

6, Air gets into intake pipe-line
-without passing carburetor

7. Governor out of order

8. Carbon deposits in cylinder

9. Worn piston rings

10. Water passes through cylinder
- ‘head gasket .

11. Diluted lubricant

12 Fuel of poar quality

12. Check correct valve adjustment;
pour in some clean oil into cylinders
through spark plug holes; replace piston
rings

not reach full horsepower

1. Replace wires, clean wire ends and
spark plug clamps, tightly fasten clamp
nuts. Inspect spark plugs, clean them
and set needed spark gap, check magneto
arid clean distributor and circuit breaker
contacts, adjust gap

2. Clean settling basin, replace fuel
by pouring it out of tank and carburetor
- 3. Clean cylinders of carbon deposits.
If needed grind valves

4. Install correct ignition moment

5. For poor mixture blow through fuel
line, blow through jets and rinse float
chamber. For rich mixture clean float
needle valve, pack main and compensa-
tion jets, rinse air-cleaner, set correct
fuel level in float chamber.

6. Tightly fasten carburetor to intake
pipe-line flange or replace jacket

7. Eliminate seizing of governor sleeve

8. Clean cylinder of carbon deposits

9. Replace piston rings with new ones

10. Tighten cylinder head. If needed
replace gasket

11. Replace oil in crank case

12. Drain fuel, rinse tank and fuel line,
pour in clean benzine

Backfire in carburetor and silences

1. Retarded ignition
2. Missing of ignition in cylinders

3. Too rich or too poor mixture

4, Incorrect connection of wires to
spark plugs :

8. Incorrect’ distribution of magneto

6. Too advanced ignition

- 1. Install needed advanced ignition

2. Check spark plugs, wires and mag-
neto o

3. Adjust carburetor or replace worn
jet : :

4. Connect wires properly

5. Install correct magneto distribution
6. Decrease advanced ignition

Engine knocks

1. Too advanced ignition :
- 2.-Carbon deposits in cylinder head
and piston face

a. Large clearance in connecting rod
bearings of crankshaft

1. Decrease advanced ignition
2. Remove carbon deposits -

3. Set correct clearance by removal of
shims
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. Yoke stud or water pump vane stud
off

. Replace them

Continued
Causes of Troubles Measures for their Elimination
4. Worn sleeve in connecting rod top 4. Replace sleeve
end .
5. Worn main bearings 5. Repla}ce bt{shmgs
R 6. Worn piston or cylinder 6. Repair engine
7. Large valve clearance 7. Install correct clearance
Large fuel consumption of engine
1. Too late ignition 1. Increase advanced ignition
2. Too rich mixture 2. Adjust composition of mixture
3. Valves not tight 3. Grind \_/alves
Engine overheated '
1. Too advanced or too late ignition 1. Install correct advanced ignition
2. Too poor or too rich mixture 2. Adjust composition of mixture
3. Insufficient water 3. Add water into radiator
4. Carbon deposits in cylinders 4. Clean cylinders of carbon deposits
5. Scaling in cooling system 5. Remove scaling
6. Loose fan belt 6. Tighten belt
7 7
t

Engine smokes

1. Too rich mixture (black smoke) , 1. Adjust composition of mixture
2. Excessive oil (blue smoke) 2. Remove excessive oil; eliminate
burning of piston rings; replace worn
piston rings, pistons and sleeves
3. Late ignition 3. Install correct ignition
Clutch does not engage
1. Incorrect adjustment of clutch lever 1. Adjust length of tie-rod
) tie-rod
' 2. Discs do not press together 2. Screw in adjusting screw until discs
press together
Clutch not released
~ 1. Pressure levers come off enga- | 1. Replace disc lining

gement coupling due to exessive wear |
of disc lining

2. Seizing of pressure levers due to 2. Replace engagement coupling
wear of seats on engagement coupling
surface

3. Seizing of engagement coupling 3. Dismantle coupling, clean, rinse and

' lubricate working surfaces of clutch
shaft and engagement coupling

Clutch slips

1. Worn drive disc lining l 1. Screw on adjusting nut
2. Oiled drive disc lining 2. Rinse lining with kerosene
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Continued
Causes of Troubles ' Measures for their Elimination
Reversing gear slips
1. Worn disc lining l 1. Adjust distance between discs
2. Oiled disc lining 2. Rinse lining with kerosene .
Speed is not shifted
Disrepaired shifting mechanism (seiz- l Inspect shifting mechanism and repair

ing, misalingment, etc.)

Frequent and hard knocks of power transmission

Dismantle gear box and replace gears

Broken gear teeth .
with broken teeth

Front roll does not turn

1. Repair
2. Damaged bearing to be replaced
‘by new one

1. Seizing in worm mesh
2. Damaged worm thrust bearing

Brake does not hold roller on slope

Worn or loose brake band |  Tighten brake band with tension screw

STORAGE AND TRANSPORTATION

After ending operation when the roller is not to be used for a con-
siderable time it is necessary to drain the water and fuel, to carefully
clean the machine of dust and dirt, to rinse with kerosene all casings »
and lubrication holes, to replace worn parts, to adjust and completely -
lubricate the machine.
It is desirable to store the roller in dry closed premises and only in
special cases under a shed with the machine covered with canvas.
Parts which are not painted should be covered with a compact;
layer of protective compound. Once a year the roller should be painted
after preliminarily cleaning all painted surfaces of rust, bubbles, etc.
The roller may be transferred to a distance of 3—4 km by its own
motor at 1st, 2nd or 3rd speed depending on the condition of the road.
The transferring of the roller for greater distances and along poor
roads should be carried out on trailers to avoid the damage of rolls and
roller gears.
It is strictly prohibited to transfer a roller by towing.
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SAFETY PRECAUTION RULES

1. The area to be rolled must be illuminated when the roller works
at night.

2. It is prohibited to lubricate as well as to eliminate defects and
to repair the roller when it is moving.

3. Speeds during movement on slopes should be shifted only when
' the roller is braked.

4. Ist speed is to be used when turning.
5. The reversing gear couplings should be closed by hoods.

; 6. During priming of the roller with fuel as well as during opera-
tion it is strictly prohibited to smoke on the roller.

7. It is prohibited to start the roller by means of towing.

8. When the engine is overheated the radiator plug should be
opened with gloves or rags to prevent scalding by hot water and steam.

9. After operation the roller should be braked.

10. Adjustment of the reversing gear should be carried out with
the engine clutch disengaged.

11. When several rollers are working one after another it is neces-
sary for them to have an interval between them of at least 3 m.

12. It is in no case permitted to warm the carburetor and settling
basin with an open flame (torch, blow-torch, etc.)

PR S B
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LIST OF SPARE PARTS AND TOOLS DELIVERED WITH ROLLER

Nos. . Designation Unit Qunntlty.

Set of spare parts for O-211
Pinion gear HAO-11 pc.
Bushing | J1-260-081-00-003 .
Friction lining . k HJ-129 »
Puller with screw M20XX70 HI-512 »

Set of tools I-211

-Wrench for round nuts dia. 45 mm
Double-head wrench 17)X22

Single-head wrench 55 .

Wrench for round nuts dia. 78--85 mm
Ditto . dia. 115130 mm
Double-head wrench 27)X22
Socket wrench 36

Monkey wrench No. 4
Hammer, assembled, No. 7
10 Mandrel No. 6

11 Grease-gun

12 Wrench 14X17

13 Starting crank

DO
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Set of spare parts for
Individual set of

1 Connecting-rod bolt
2 Connecting-rod bolt nut
3 Connecting-rod bolt nut cotter fj
4 Compression piston ring
g Oil piston ring
7
8
9

w
>
=

Cylinder head gasket i
Gasket for intake and exhaug
Exhaust pipe gasket -~
Valve spring

10 Valve lock

11 Spark plug

12 Fan belt

13 Single set of magneto spare paf
. g to list of Manufacturer’s Pla¥
. M4 Oil pressure gauge .
" - 15 Fastening of oil pump filter housiM®

Pt N M N et bt b D D et et

3 3 @3 3 3 3 3 B ow oz ow N

R

set 4

L]
ik kB

‘ o
Tools for ¥5-M engitfe

Socket wrench 17)X19 \
Socket wrench 22X26 for spark plugdiwNh
extension 053 ¥5-4902
Valve clearance gauge ¥5-4904
Wrench 3942 ¥5-:4905a
Ditto  19X17 ¥5-4906
Ditto  10X12 ¥5-4907
Ditto 11)X14 . ¥5-4908
Ditto  27)X22 ° - ¥5-4909
Ditto 2236 ¥5-4910
Male wrench ¥5-49cl
Screw driver ¥Y5-49¢2

¥5-4901a pc.

—
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23 C. B.| CeneHnoswiii Boiups MH- | BC-45- 2 wTykH
TeAb 169
24 r ["anbBanomerp
25 Tp * Tpancdopmartop
26 |BJIOK Brokuposka
27 K KHONKa KOHTPOJALHOIO
MHAAMBOALTA
28 K, Knonxa ycnokourens
29 K, Kuonka BoabTMETpa
30 | My [epexkawwatenp orse- |4a-ou-lr
’ JNeHHH
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37 |3emas| Kaeuma sasemiaeHus
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Boabtverp (v) cayxur mis [IPOBEPKH HaNPSIKeHUs: aHOIHOU GaTa-
peu u akkymynsropa. IIpu naxaroii kHonke (Ks) BOJILTMETP INOKasbl- °
BAeT aHOJHOE HANPSIKEHHE, NPH HEHAXKATOH ~— HanpsKeHue Hakada. JLis
II0A3ApsIAKK aKKYMYJATOpa B anmapate HMEETCsl BIMPSAMHTENb, COCTOSI-
Wni U3 cuioBoro Tpancdopmaropa *(Tp) u cesieHoBoro BBINPSIMHTEN 51
. (C. B.), coGpanHoro mno ABYXNOMYNEPHOMHONH cxeMe BBIMPAMJICHHSI.

[lonsapsnka akkymyssTopa MpOH3BOLHTCS TIPpH MOABEACHHH K Tpalic-
¢dopmaropy (Tp) Hanpskeudss 127 wam 220 s. IIPH  BBLIKJIOYEHHOM
anmnapare.

B anmapare *mpesycmoTpena nsasmas peryJjupoBKa VCHJIEHHS OT
HyJds 10 MakciMyMma. PerynmpoBka ocyluecTBisieTcs BbICOKOOMHBIM
notenunoMerpom (Rs), BKIIOUEHHBIM B LieMb  CETKH BLIXOMHOH JIaMIibl.
Homunanbioe ycunenne coorsercreyer CPELHEMY TMOJIOKEHHIO PYYKH
noreHunomerpa. [lasi NIpOBEPKH yCHIEHHs NpeIycMOTpeHa fojaya Ha
- EXOLL .yCHJUTEJIST KOHTPOJILHOTO  Hampskenuss B 1 MB.. KoHTposbiplil
MUJUTHBOJILT CHUMAETCA € JMEJIUTEJIs, COCTOSIIEr0 M3  COMPOTHBJICHMII
(Riz, Ris) u uepes mepexsiouatesb, oOTBeneHui (Ili) nonaercst wa ynpae-
Jstiomyio cerky Jaammbl CO-243, Ipn weraxatoll kHOMKe (K1) conpo-
THBJIEHHEe AeqHTens (Riz) 3akopoueno, mostomy TpH IOJaue KOHTPOJIb-
HOro MuJITBOJIBTa KHOMKa (K1) momkma Obith HaxkaTa,

Kuonka ycrnokontenst (K:) cayxut s YMEHbIICHHSI BPEMElH
YCTaHOBJIEHHS] PabOUero pexuMa YCHIMTENs NPH MEPEKTIOUeHHIX KOM-
myratopa orBeaenuit (ITi). I[Ipu maskatin KHONKM (Ke) WJIM 3aNupaHuH
¢e NyTeM TOBOPOTA 3aKOPAYHBAIOTCSA CETOYHBlE COMPOTHBJEHHS R,
Rs u Rs. B pesyabrate 3roro, ua ynpasJsiiomyo cetky Jamnel CO:244
1 BTOpOro rtpuosa Jammnel CO-243 ue Gyaer monaBaThCst H3MeHsIOLIee-
Csi BO BPEMEHH HANpsKeHHe H «3all4UK» OT rajbBaHOMETPa YCTAHOBHT-
CSl Ha HVJIEBOH JHIHUH.

OJIEKTPONBHKYILAS CHVIA CEPALA TOABOAUTCS NPOBOAAMH QauHeH-
Ta («IIp», «JIp», «/In») uepes KoMMyTaTOp OTBeneHHil (TT:) na cerxy
siamnbl CO-243, ycuausaercs TpeMst KackagaMu YCHJIHTEJISt ¥ BOCIIPHHH-
maercs rajabBaHomerpom ().

Tanpranomerp (puc. 2) ycrpoen crepyioum  o6pasom. Karyiuka
(1) c cepneunnkom u spMoM (2) cocrasasior AJEKTPOMATHHT, B KOTO-
poM cosnaercs:

a) NOCTOSTHHOE MarHHTHOE II0JIe 33 CYET NMPOTEKAHUS yepes KaTyluKy
(1) mocrosiHHO# cocTaBJsOLIeH 4HOJHOTO TOKa BBIXOAHOH JIaMITbl YCHJIH-
TeJId; ‘

0) nmepeMeHHOe MarHATHOE [OJle 33 CUeT MepeMEHHOMN COCTaBJISIOWe:
AHOJHOIO TOKA. : - .

B nojse sjexkTpomarnuTa momeuieHa MeTa/IMYeCKas HUTL (3), BHI-
NOJIHeHHAsT U3 HEMAarHuTHOro Matepuasa. Ha sty muth npuxpenusercs
KEJesHas IUIaCTHHKA ¢ 3epkausbueM. Ilpu orcyrctBum nepemenHOl
COCTABJISIIOLIEH aHOHOTO TOKA, & CAEAOBATENBHO H NePeMEHHOr0o MarHHT-
HOrO 10JIs, )KeJiesHasl IJIaCTHHKA ¢ 3epKaJblieM yCTAHABAMBAETCH B Hell-
TPaJIbHOM IOJIOKEHHH. Besikoe H3MeHeHHe MarHHTHOTO MOJIsi BHIBOLHT H3

6
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Puc. 2. TaabBaHoMeTp Ges Koxyxa.
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Puc. 3

UnmuyeckaA cxera annapama:
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PABHOBECHS! eJIE3HYIO MIACTHHKY € 3epKaJblieM, IPUYeM TPOM3BOLHTCS
CKpyunBauve HuTH (3). B onpenesennbix npemenax yro.a NOBOpPOTA
3€pKasbla TNpONOPUMOHAJIEH HM3MEHEHHI0 aHONHOTO TOKAa BBIXOAHON
JlamMnbl yeunurens. Ha sepkasble ranbBanomerpa mamaer Jlyd cBera oT
OCBeTHTeJIsl. B COOTBETCTBHH C NOBOPOTOM 3epKasblLa MeHsSeTest I0JoKe-
HAE OTPAXKEHHOrO OT HEero CBETOBOrO 3aHYMKAa KaK Ha MaTOBOM CTeKile,
Tak ¥ Ha MieHKe. C NOMOLIbIO JISHTONPOTSXKHOTO MeXaHH3Ma noayyaem
pa3BepHyTOe H306paKeHHe 3JIeTPOKAPAHOrPaMMbl Ha MJeHKe.

2. 0OcBeTHTEe b U ONTHYEeCKAs CHCTeMA
(cM. puc. 3)

B annapare umeercs gsa ocserutens. Ommn (1) — aas MOCBUIKH
CBETOBOTO Jiyua Ha 3epKaJblle rajabBaHomerpa (2), mpyroit (3) — nas
MOCHIJIKM CBETOBOTO JIydya Ha OTMETYHK BpeMeHu (4). B o6eux ocseTi-
TeJIAX JIaMIIbl TUTAIOTCS OT aKKyMysisitopa (M. puc. 1 JIs u JI+). [Tarpoirsr
AJIS1 JlaMn MOTYT MOBOPAYHBATbCSl BOKPYT CBOEl OCH H IepeMellaThest
BJIOJIb OCH TY6ycCa, uTo HEOOXOAHMO JJIsi PEryJHPOBKH IOJOMKEHHS HHTH.
TyGyc oceture/iss OTMETYHKA BpeMeHH KPeMHTCS ¢ MOMOLbI0 BHHTOB Ha
nJ1ate JIEHTONPOTSI)KHOTO MEeXaHU3Ma.

OcBeTutesb raibBaHOMETpa MMeeT ONpaBy ¢ NPOPE3bIo s NPOXOZK-
Aenns CBeTOBOTrO Jyua. [lepex mpopesbio MoMellaeTcs MIOCKO-EbIMyKJas
JHH3a (5). Ty6yc 3TOrO OCBETHTeJS MOMKeT NTOBOPAYKBAaThCSl B rOPH30H-
TaJbHOH M BEPTHKAJbHOH IJIOCKOCTSX. HUTH JTaMmbl (1), ocBewatoliieis
3epKajlo raabBaHOMETpA, YCTaHABJIUBAETCS] BePTHKAJAbLHO. HUTL J1aMibl
(3) oTMerunmKa BpeMeHH YCTaHaBJIHBAETCS POPU3OHTAILHO.

Jlyun, oTpaxkeHHble OT 3epKajiblid TajJbBaHOMETPa 1§ OT 3epKana
OTMETYHKa BpeMeHH (7), GOKYCHPYIOTCS Ha MJIEHKY C NOMOLIbIO JIHH3BI
(6). Hacrb Jyua oT rajnbBaHOMETpPA, OTPAXKAACh OT HAKJIOHHOTO 3epKajla
(8), monajgaer Ha CTEKJNIO HJS BH3YaNbHONO HAGJIOLEHHS (9), u naer
BO3MOXHOCTb KOHTPOJIHPOBATh NOJOXKEHHE «3aHUHKa» Ha IJICHKE.

Jlamna ormeryHka BpeMeHH (3) CJIYXKHT OLHOBPEMEHHO CHTHAJABHOM
nammnoil. Ins 3toro Ha Ty6yce ocBfHiTeNs caesaano KPYIJjioe OTBEPCTHE.
Jlyy cBera, NpOXOAsUIMH uepe3 OTBepCTHe, NOMAfaeT Ha CHTHAJbBHBI
«raa3ok» (10) u ocseuiaer ero.

3. OTMeTUYHK BpeMeHH

OTMeTyHK BpeMeHH COCTOHT M3 MasiTHHKa ¥ Toaxareds, [Tocsieanuis
CBSI3aH C PYYKOH MycKa MexaHu3Mma. [Ipu MoBOpOTe PYuyKH B MONOKeHHe
«MYCK» MasiTHHK OCBOGOXKAAETCS ¥ HAaYHHAaeT KoJe6aTbes,

Ha rpysuke masTHHKa MMeeTCs OTBepCTHe, KOTOPOE NIPH KOJAEHAHHSIX
MasTHHKa COBNajaeT C OTBePCTHeM 3acsoHKH. Jlyu, mpoxonsmmii npwu

.
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. C ' Puc. 4. 1. 3apaasas kamepa, 2. OTKHAHAs Kpbliuka. 3. [puemuas KaMmepa. " . '
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COBMelleHUH OTBEPCTHH, NToNafaet Ha 3epkaso (7) H, OTPaxKasch OT Hero,
HanpasJsercs Ha JauH3y (6). IMocaequsisi poxycHpyer 3TOT JyU B Y3KYIC
MOJIOCKY U norlepek NJIEHKH 3aMUCLIBAETC TOHKAs JuHHA. VHrepBan
MeXIy JHHHSAM. COOTBETCTBYET '/20 CEKYHMIHL.

OTMeTyHK perynupyercss Tak, YTOOBI Jiyd OT 3epKaja Nonafaj Ha
fVIeHKY TpH CpelHeM HEeNMOJABHIKHOM TOJIOXEHHH MAasTHHKA, KQraa
pydKa NycKa JIEHTONPOTSMHOrO MEXaHH3Ma HAaXOLHUTCS B I10JOXEHHH
CITYCK>.

4 JleHTONPOTHXHB A MEXaHHW3M H KacceTnh

. (cM. puc. 4) )

JIBuyKeHue MUIeHKHW TPOU3BOMUTCS NPH MOMOLIM CHELHaNbHOIO JIEHTO-
LpOTsizKHOrO Mexauuama. KacceromepiKaresib COeIHHAETCA C JIEHTOIMPO-
TSI)KHBIM MEXaHHM3MOM 4Yepe3 IUeCTePeHKH, 4YTO JaeT BO3MOXKHOCTh
CBOOONHO BBIHHUMATh M BCTABJATH KAaCCETOAEP/KaTelb B  alapar.
B BepxHelt wyactu KacceTl (CM. pHC. 4) HaAXOLUTCA LHJAHHIPHUYECKON
¢opmMbl kamepa (1) aaa 3apsiku B Hee (DoTOTUIEHKH MH (oToByMaru
CO CBETOYYBCTBHUTEJBHOCTHIO He MeHee 16 eguuun no 'OCTy aiuHO#
He Gosee 10 M. KoHen mieHKH, BHIXONALIMH H3 BepxHeil Kamephl, 3a-
NpasJsieTcsi MOA OTKUIHYIO KpBIIKY (2) TaHyllero 3y6uaroro GapabaH-
YHKa M TTPOXOJUT B HUKHIOI KaMepy (mpHeMHyio) (3), mIOMedeHHYIO
KpacHOHM Kpackoii, B KOTOPOil MOXKeT IOMECTUTbCs He Hosiee 3 M IJIEH-
KM uau Gymarn. . :

IV. KoHcTpyKkTHuBHOe obopMaeHHUE

Anmnapar cMOHTHPOBAaH B SIIIHKE CO CHLEMHON KPBIMIKOH, MMeloIei
PYUKY ISl IEPEHOCKH.
Ha nanenmu ynpamseHust pacrnoJioxeHnsl (cMm. puc. 5): .
1 — BBIKJIIOYATE]Ih THTAHHUS,
2 — KODpPEeKTOp rajibBaHOMETPa,;
3 — pyu4Ka <«yCHJIEHHEY;
4 — LULIaHT OTBEAEHHH;.
5 — mepekJouarTeNib OTBEAEHHH;
6 — BOJIbTMETP;
7 — CUETYHK; .
8 — mycK JIEHTONPOTSXKHOr0O MeXaHH3Ma;
9 — yeTnlpe KJeMMbl JJISI TOAK/IOYEHHST BHEIIHEro MCTOYHHKA MHTAHUS,
10 — KHOMKA yCIIOKOHTEJS:
11 — cHrHaJbHBIH «TV1a30K»:,
12 — KHOMKa MUJJIUBOJIBTA:
13 — crekyo A BU3yaJbHOTO HabGJIOXEHHS;
14 — pyuka kacceThl. :
- 15 — gJleMMa 3a3eMJIeHHS.

12
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Puc. 6.

1. TaanBanomerp. 2. OcBerutenb. 4. OTKHAHAA KpHIUIKA. 5. 3epkano Aaa Busyasabuoro Habnomenus. 6. Jluwsza. 7. Buet ana
: peryJHpPOBKH ranbBaHOMETpA.
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Puc. 7. ) :
1. Tpaucdopmarop. 2. Jlamna Co-244. 3. Vlampga Co-243. 4. BHHT c Topmossuum derpos, 6. llectephs ¢ UHCIOM oGopoToB 78,
: 7. Perynsardp CKOPOCTH. ) , . .

. - o~
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Illnalr nauueHTa NPHCOGIHHEH K annapary nocTosiHHO,
Pucku mpoBodOB COOTBETCTBYIOT 0603HAYEHHSIM:

npaBass pykKa — OIHA PHCKa;
JieBast pyKa — JBe DHCKH,
JiEBass HOra — TPH DHCKH.
l'IepeKmoane.nb OTBEIEHHI HMeeT YeTbipe MOJIOXKEeHHS:
«b» — NOJIOKEHHE, 1IPH KOTOPOM IIPOBEPSeTCS HalpsaXeHue UCTOUIHKOR:

TIUTaHHUSI. _
«0» — ycTaHOBKa TpeGyeMOro YCHJICHHS;
«I» — nepsoe oTBeneHue;
v «II» — BTOpOE OTBemeHHe;

| «III» — rtpetbe oTBemeHHe;
ITyck JeHTONpPOTSXKHOTO  MeXaWu3Ma MPOH3BOLUTCS TIOBOPOTOM
pyukH (8) B MOJOXKEHHE «ITYCK».
MonrTax annapara npuBened Ha puc. 6 u 7.

V. HHCTPYKUHSt NONB30BAHHA

1. ¥Ycranoska ssekTpokapauorpaga.

Hopmasabnas paGota siekrpokapamorpada BO MHOTOM 3aBHCHT OT
NPaBHJIBHOIO BbIGOpA NMOMeEIEHHs AJIsi er0 YCTAHOBKH.

AuekrpoKapauorpad NOKeH HAXOMHTLCH B M30JIHPOBAHHOH KOMHA-
Te, OTJANIEHHOH OT DEHTIeHOBCKOTO M (hH3HOTEPANeBTHUECKOrO KaGHHe-
TOB. B6M3u anekTpokapauorpaduueckoro KaGHHeTa He MOJXKHBI pac-
NoJIaraTthCsl CHJOBBIE H OCBETHTE/bHBlE NpOBOJAA ceTH. HexemaTebHO
CTaBHTh aNMNapar B MOMeLleHHd, BHIXOASLIME B CTOPOHY NPOXOXKICHHS
TpaMBa#HOro HJH TpoJLIeii6ycHoro KabGesed.

IIpu pabote ¢ saexTpokapmuorpadom ero CleAyeT IMPHCOEAHHSITD
MPpH MOMOIUM TNPOBOAA 3a3eMJIHHS K IIHHAM 3a3eMJICHHsSI, a eCJIH HX
HET B NMOMEILIEHHH, TO TPOBOJ 3d3€MJEHHS MOXHO MOJCOEAMHHTL K
3aYHILEHHOH OT KpackH BOJONPOBOAHOH TpyGe.

He paspemwaercs noacoenussTs 3a3eMASIOUIHY
‘OpOBOA K TPYy6aM, B KOTODHX HAYT 3JeKTPHUECKHE
NpoBOJa.

.

2. YKnanbiBaHHe manHeHTa

N Bo ns6exanne BiMSHMA COKDAlleHWH MYCKyJaTyphl TeJa, Jayuule
CHHMATb 3JIEKTPOKAPJAHOTPAaMMy IIPH MOJHOM I[OKOe NalHeHTa H pac-
c1abJeHHH BCeX MBI TeJa. [lauMeHT MOMXKeH CMOKONHO JIeXAaTh Ha
KYIWIETKE € TIPOTSHYTHIMH BIOJIb TeNa PYKaMH, IPH 3TOM JAbIXaHHe
JIOJXKHO ORITh POBHEIM.

5>
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3. IloaroroBka anmaparta K paGorTe.

1. Tlepen xakAbIM BKJIIOYEHHEM amnapara HeOGXOAMMO NMPOBEPHT,
yTo6bl BCe PYYKH YIPABJEHHSI HAXOAWJIHCh B HCXONHOM MOJIOMKEHHH:
BHIK/IIOYATeJb  allllapaTta — B MOJOMKEHHH «BBIKA», PYUYKa MePeKJI0Ya-
TeJIsl OTBEAEHHH — B MONOXKeHUH «B», pyuka pery/jHpoBKu yCH/IEHHS —
B nojoxeHnn «O», pyuyka JIEHTONPOTSKHOIO MEXaHH3Ma — B NOJIOXKe-
HHH «CTOII». .

2. TTonxmoyuTs K K1eMMam «—>» «+80» i «+90» 6atapero BAC-T'-80.

3. K knemMe «3eMJsi» [PHCOGNMHHTH 3a3eMJSIOMMH  IPOBOL.
Ilpyroit KOHel 3TOrO NPOBOXA NPHCOSMMHHTb K 3a3eMJSIOMEH MIHHEe v
WM K 3aQ4UINEHHOH YacTH BOAOMPOBOTHOM TPYOHL :

4. C rnomoubio CMenHaNbHOi PYUKH, KOTOpas XPaHUTCA Ha BHYT-
PeHHe# CTOPOHe KPHIIKH SIIHKA, 3aBECTH NPYKUHY JEHTONPOTIHHODO
MexaHH3Ma (4epe3 OTBEPCTHe B IIPABOM CTeHKe KOpHyca). s

5. 3apsAauTL BEpPXHIOI KaMepy, & KOHel IJIeHKH NPOMYCTHTb B HHX-
HIOl0 (npueMHyio) xamepy. Ilocie 3TOro BCTaBHTb KacCeTy Ha MECTO
B ammapar. . '

6. Beikouaresib anmnapaTa MOCTaBHTb B IOJIOXKEHHe «BKJ», [Ipose-
PHTb aHOJHOe HampsXKeHHe M HanpspKeHHe Hakaja. [Ipu- usmepennu
AHOJHOTO HANpsiKeHHs: HEeOOXOAMMO HaXaTb KHONKY BOJIbTMETPA.
HopmasnbHoe anomHoe Hanmpsikenue cocrasiser 80— 90 B. (moxasaHus
CTPeJIKH Npubopa B npeaeaax 4YepHoil uepThbl); HOpMaJbHOE HANpsIKe-
HHe Hakajga — 2,4 -+ 2,6 B (cTpenka npuGopa B Impeaenax KpacHOH
uepThl). Ecu HanpsiKeHue Hakaja HHXe YKa3aHHOTO, HYXKHO MOA3aps- -
JUTh  aKKymyJsTop. B ciayuae 3aHH)KEHHOrO aHONHOrO HAaNpPsKeHHS
HeoGxonuMo cMeHUThH GaTapero. BAC-T'-80. '

7. Pyuxy mepexJ/ioyaTessi OTBEAEHHI IMeDeBeCTH B moJoxeHHe «O»
H C MOMOLIbI0 KOPPEKTOPA YCTAHOBHTb «3aHYHK» B CepelHHe BH3Yallb-
Horo creksa. Jlasnee, moBopauMBasi pydYKy peryJsitopa yCHJEHHS O
JaCOBOH CIpeJKe M Ha)KHMasi Ha KHOMKY MHJIHBOJIbTA, YCTAHOBHMThH
TaKOe YCHJIeHHe, NIPH KOTOPOM «3aifiYdMK» OTKJIOHMTCs Ha 10 MM npu
nojauye KOHTPOJbHOrO MHJUIMBOJIbTA (IIPH HOPMAJIbHOK paboTe YCHJIH-
TeJIsl 3TO COOTBETCTBYeT 3—4 JeJIeHHIO).

8. Beikmiouartesp ammapara IIOCTaBUTh B IOJIOXEHHE «BBIKJIY».

[Tpumeuanne: Jlng 1poBepKH IMPOBOMOB TNALMEHTA HA .
. OOpLIB PEKOMEHJIYeTCsl MOJABaTh KOHTPOJIbHBIE MHJJIUBOJILT Ha

KaXaoM u3 orBedeHHd. [IJis 3TOoro Ha 1-OM OTBEJeHHH HYXKHO w

-3aMKHYTb NIPOBOJIA, OTMeYeHHble OXHOH M AByMs puUckamu, Ha II

OTBEJEHHH — MPOBOAA C OAHOH H TpeMms puckamu, Ha I[II orsene-

HHH — NPOBOAA € ABYMS U TPeMsi PHCKaMH.

BuumaHue!

. t . ’

Ilepen myckom B 3KCIUIyaTauuio BHOBb MOJIYUEHHOro ammapara He-

O0XOMMO IPOH3BECTH 3apsiiKy akkymyjastopa 2HKH-10, saaus
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IPEIBAPUTENILHO €0 3JIEKTPOJIHTOM. AKKYMYJSATOD HAXOAHTCS BHYTPH
anmapara. JJst Toro, uToGbl BBIHYTb €r0, Hy?KHO OTKPbITh JIGBYIO CTEHKY
amMka (puc. 8).

4. CheMKa 3JeKTPOKaAapAHOTPaMMH

1. O6epHyTb 3JI€KTPOABI TOHKOH MaTepuel WM GHHTOM, CMOYEHHBIM
(H3HOMOrHYECKHM DACTBOPOM, 3aTeM HAJOXKHThb HX Ha PYKH He Bbllle
JIOKTl M Ha JeBylo Hory nanuenrta, IlpeaBapuresbHO KOXYy NalHeHTa
HeoOXOAMMO TpOTEPeTh COUpPTOM AJa obesxupusBanus. s obecreue-
HUA HAJeXHOTO KOHTAKTa C TEJIOM 3JIEKTPOIbl NIPHAKATH DE3HHOBBIMH
6uHTaMH. BHWIKH ILJIaHra MALHEHTA BKJIIOYHTL COOTBETCTBEHHO PHCKAM:
npaeasi pyka — OIHA PHCKa, JeBasd DyKa — JiBe PHCKH, JieBasi Hora —
Tpu puckd. [l rpyAHBIX OTBeJeHHH K anmapary NPHKJIaAbIBaeTCs
CrelHa bHbIil KPYTJIBIH 3JeKTpoJ ¢ 300HHTOBOH PYUKOH.

2. Bkimounts ammapar u uepes |—2 MUHYTHI Hoc/e BKJIOYEHUS TIPH
YCTAHOBJIGHHOM YYBCTBHTEJBHOCTH 3aCHSTb MHJ/UIHBOJBT. [as  3rtoro
IIPH HYJIEBOM TIOJIOKEHHH MEPEKJIOUaTesas OTBeNeHHH MOBEPHYTb DYUKY
JICHTONPOTS2KHOrO MEXaHH3Ma B IOJOXKEHHe <«IIyCK», HEeCKOJbKO pas
¢ MHTEpPBAJIOM Ha)aTh Ha KHONKY MHJIIMBOJIBTA M OCTAHOBHTH
MEeXaHHU3M.

3. ITocraBurp mepeksiouaTesb OTBelJeHM# Ha l-e mOJOXKEHHE.
Haxate Ha xHonKy ycmokoutens. Koraa «saiiuuk» BepHeTcss Ha
cepelluHy CTeKJia Jisi BH3YaJbHOTO HAOMIONEHHST NPOHU3BECTH CbeMKY
nepBoro otBefieHnss. (Ecau «3afiunk» He BO3BpDAaTHTCS Ha CepelHHY
CTeKJia, TO KOPPEKTOPOM MOCTAaBHTL €0 B 3TO NMOJIOXKEHHE).

4. TTocne cbeMKH NepBOro OTBEAEHHS OCTAHOBUThH MeXaHH3M, NOCTa-
BHTh MNepekJiouaTeNb nandenta Ha [l-e mojiokeHHe W 3acHSITL BTOpoOe
orBegenne. Takum Ke TYTeM CHHMAaeTcsi TPeTbe OTBEJEHUE.

JJis CHSITHSL TPYAHOTO OTBEJEHUs1 HEOOXOAMMO 3JIEKTPON C JIeBOM
HOTM TIOMECTHTbL HAa HapYXHBIH Kpail cepieuHoro Tojuka. Ecam mecrto
TOJIYKA HE ONpEeNessieTcs, TO 3JEeKTPon IoMenlaeTcsi B 5-e Mexpebepbe
CHApPYXKH OT cepaeuHoil Tynoctu. [Ipu 310M B KauecTBe HHAHM(EPEHTHOTO
9/1eKTPONA CJYKHUT Tpasas pyka.

Ha BpeMs mnepekgoueHHd dJeKTponxa, BOo H3O6e-
KaHue NOPYHK rajJbBaHOMETpa, CAEJVET HNOCTABUTH
pPyuky oTBenxeHnu#t B noaoxenue II W 3ameperTs
KHONKY ycnokoureas [lasg 3Toro Hafo HaXaTb KHONKY H B
Ha)KaTOM COCTOSIHMM MaJjblieM IOBEPHYTb ee 0 HanpaBJeHHIO X0Ja
yacoBoit crpesiku. OTHHpaHMe ee NPOU3BOAUTCS B 0OPATHOM MODSAKE.
Tpu CHATHH OPYrHX IPYAHBIX (CM. pHC. 9) OTBeJeHuH HYXHO B IpOMe-
IYTKAX MeXIY CHATHEM 3amUpaTh KHOTKY YCIOKOHUTEMS.

5. llposiBneHune nJaeHKH

HOna annapata «3KII-4m» npumeHserca ¢oTonsneHka OT amnapara
DI]I oproxpoM, HO MOXeT ObITh HCIIONB30BAHA M KHHONJIEHKA H30MaH-
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XpOM HJIH TaHXpPOM, a TakXke nepopupoBaHHass (¢orobymara.
(Iupuna miaeHky — 36 MM.). C -

. CBeTOUYBCTBHTEJNBHOCTh JIIOOOH 3JEKTPOKAapAHOTrpaduIecKoil GyMaru
JOJKHA OBbITh He MeHee 16 epuuny mo T'OCTy.

3apsiika ¥ NPOsiBJIEHHE IOJIKHbI IPOM3BOAUTLCS B TEMHOM KOMHaTe
(«opToxpom» u .potobymara Moryr o6paGaThiBaThCAd INPH KPaCHOM
iceTe). Ilpu nposiBleHHH INJIEHKY CBepTHIBAIOT BMeCTe C KOPPEKCOM..
[TposiBastior B TeueHHe 5—15 MHUH., B 3aBHCHMOCTH OT CBEXECTH
H COCTaBa IIPOSIBUTENIsI. (ancupoaanue BELeTCs HO TeX Mop, IoKa
IUIEHKA He CTaHeT MPO3PAuHOM, Mocje Yero JeHTa HpOMbIBaeTCﬂ B UHC-
TOH BOJe W BBICYIIMBaeTCs.

I'IpHMeprm peuenT NposBUTENs AJd OyMaru Wid IUIEHKH CJEAylo-
wui: Ha gaurtp auctuinupoBanHoid  Bousl npu  20°C  pacTBOpsoT
Merojia — 5 rpamm, ruipoxuHora — 10 rpamwm, cymasdura — 40 rpamm, R
connl 6e3BonHON — 34 rpamma, 6pOMHCTOro KaJiusi — 3 rpamma.

@ukcaxk: Ha | JHTP AUCTHIIHPOBAHHOH BOMIBL  PACTBOPSIOT
THOCYJb(haTa HaTpus (runocynb¢put) — 250 rpamm. !

VI. ¥Yxon 3a annapatom M peryJHpOBKa OCHOBHBIX €ro y3JjoB

1. Kparkasi HHCTPYKUHS 10 yXOAy 3a aKKyMYJISITOPHOIl GaTapeeii.

Axxymy.nmop anmnapatra OT(OPMOBaH Ha 3aBOJE, HO JJEKTPOJIHT U3
HEro BBUIMT . (C UeJblo Ge30MacHOCTH TPAHCIOPTHPOBKM anmapara);
NO3TOMY nepen TeM, KaK MyCTHTb anmnapar, Hy>KHO aKKyMYJSTOpP 3a/HTb
3NEKTPOJIHTOM M 3apSAUTh. DJIEKTPOJHTOM CIly2KHT PacTBOp €AKOTo:
HaTPUs WIH €eNKOTO KaNHs B AMCTHJUIMPOBAHHOH BOXe (MOMKHO NOJb-
30BATbCH  JIOXKAEBOI BOJOH, COGPAHHON C YHCTOM INOBEPXHOCTH, WJIH
BOJOIi TOJIYYEeHHOH NPH TastHUH CHera).

Pactsop rorosurcs rtak:

I. Jlns npHroTOB/IEHHsI SJEKTPOJIMTA M3 TBEPABIX IesJouell Gepercs:
NpUOJIH3HTENBHO:

a) s IOJY4YeHHs PacTBOPa eJKOro HaTpHus MJIOTHOCThbio 1,17—1,19° -
OJlHa BeCOBAasl 4acCTb TBEPJOro eIKOro HATPHsl Ha USThIPe BECOBBIX YaCTH!
BGJHBL; .

6) mast mosyyeHHst PAacTBOpa €AKOrO KaJHsl INIOTHOCThIO 1,19—1,21 .
OJIHa BECOBast YacCTh TBEPAOrO e[KOro KaJjusi Ha TPH BECOBBIX YACTH BOJbI

2. B3BellleHHOe KOJMYECTBO LIENOYH NMOMEIIAETCs B MOCYAy (Iocyaa'
NOJKHA OBITh CTEKJISTHHOW, YHCTOH JKeJe3HOH, YyryHHOH WJn KepaMmu-
yecKo#) M 3a/MBaeTCsi HEOOXOAMMBIM KOJIHUECTBOM BOAbL I[ist ycKope-
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HHs1 pACTBOPeHHs IIeJOYH BOJAY [epEMEUIHBAIOT CTEeKASHHOH HJIH
JKEJe3HOH NaJIOYKOid.

3. OcrbiBWMH pacTBOp WIENOYH AOBOAAT A0 TpeGyeMoil MJIOTHOCTH
no apeomerpy, A00aBJsis BOAY HJKH TBEpAyI ILUEJOYb NpPH IepeMellH-
rauuu. Tpe6yemast MJIOTHOCTD:

a) anas enkoro Harpus — 1,17 + 1,19,
6) nas eakoro Kaaua — 1,19 1,21,

4. TIpMroTOBJIEHHOMY PAacTBOPY MAIOT OTCTOSITHCSI, 3aTEM OCTOPOKHO
3aTUBAIOT  AKKYMYJSTOPBI M OCTABJSIIOT Ha 2 yaca O/ HPOMNHTKY.
YporeHb 3JAeKTPOJMTA Haj MUJIACTHHKOH aKKyMyJsTopa AO/MXKeH ObiTb
‘He MeHee D MM M He Ooee 12 MM.

YpoBeHb ornpenensiercss CTeKJAsSHHOR TpyOKoH, KoTopasi ollycKaercs
B aKKyMyJSITOp 0O IJIACTHH, 3aTeM, TUIOTHO 3aKphIB MaljiblleM BepXHHH
Koltlell TPYyOKH, BBIHMMAIOT ee M3 akKyMmyJsTopa. Beicora cron6uka
3JeKTposiuTa B TPpy6Gke OyleT TakOH Ke, KaK BbICITa 3JIEKTPOJIMTA HaX
MIaCTHHAMH aKKyMyJsiTopa.

5. B KaIblil aKKyMyJsTOp MOC/JAe 3aJHBKH 3JEKTPOJHUTA BJIMBAIOT
no 10 kamnesb BaseIHHOBOTO MacJa.

2. 3apsgaka akKkKyMyJasaTopa

1. MNepBuuHylo 3apAAKYy aKKyMyJsiTOpa XKeJATeJbHO TMPOH3BOAMTD
BHe annapara Ha 3apsiiHOU cTaHUWH, HOO CeJIeHOBBIH BBLINPSIMHUTEND,
BMOHTHPOBAHHBLIH B ammapar, He ofecneynBaer 8-4acoByH 3apsiiKy
(HopmaabHblt  8-uacopoil  3apsausblii Tok ans 2HKH-10 paeen 2,5
amrepam).

2. Ecau Her 3apsaAHOH CTaHUMH, TO NEPBHYHYIO 3apSAKY MOMHO
Npou3BeCTH B anmnapare, HO IIPOAOJN2KHTEJIbHOCTD 3apsiakKu IIpH 3TOM
: HYXHO yBeauuntbh do 10 ° 11 wacos. Takywo 3apsaxy HYXKHO [4BaThb,
; BBIHYB ~aKKyMYJSTOp M3 sillMKa H OTKPHIB mnpobku: Ilociemyromme
3apsiKH MOXKHO JaBaTb B BHAe MON3apPsfOK B TeUeHHe 3 -~ 4 4acos.
3. Ilpu HeperyJsipHO#H IKCIJyaTauud OLMH Pa3 B Mecsi, HeOGXOLH-
MO HPOU3BOAHTb YCHJIECHHbI 3apsil. YCHJIEHHBIH 3apsil IPOH3BOAHTCS
B TedyeHHe 6 yacoB HOPMaJbHBIM TOKOM (2,5 a) u 6 yacoB cuJIO# TOKa,
paBHOH mnoJioBHHe HopMmaJbHoro (1,25 a).

4. Ecin  akkymysaTopbl  pa6oTaT KPYMIbIH Tof B HEH3MEHHBIX
TeMIepaTypHbIX YCIOBHAX, TO CMeHa 3JeKTPOJHTAa IIPOU3BOAMUTCH He
pexe onHoro pasa B roAa. Ecam emkocTs akKymy/astopa 3aMeTHO
CHHXKAeTCsl, TO JIEKTPOJHUT HEeOOXOAHMO CMEHHTb paHee YKa3aHHOro
cpoka. [locse cMeHbl 3/1eKTPOIMTA MaeTCsi YCWIEHHBI 3apsil aKKyMmy-
JsiTopa.

19

Sanitized Copy App.rov.ed for Release 2010/06/11 : CIA-RDP80T00246A051100140001-8



Sanitized Copy Approved for Release 2010/06/11 : CIA-RDP80T00246A051100140001-8

3. PeryJiupoBKka ONTHYECKOH CHCTEMH

Onruyeckas cucrema a.neKTpOKaanorpacba BKJIIOYAET OINTHYECKYIO
CHCTEMY OTMETUHUKA BPEMEHU WM ONTHYECKYIO CHCTEeMY rajJbBaHOMETpaA,
Kaxnaass M3 KOTOPBLIX HacTpauBaeTcs OTAEJbHO.

Heo6xomuMoCTs PEryJHPOBKH ONTHYECKOH CHCTEMBl MOXKeT BO3HHK-
BYTb IIPH CMeHe OCBETHTEJBHBIX JIAMII HJH 2Ke IOCJIe COTPSCEHHH,
NONYYEeHHbIX aNnnaparoM TPH HENPaBWIbHOH ero TpaHCIOPTHPOBKE.

B tom cJyyae, KOFiLa Ha IIJIEHKe TIOJIydYaeTcs UIKWpOKas, pacnJbiBua-
Tasd JIMHWs1 OTMETKH BpPEMeHH HJIH 2K€ OHa OTCYTCTBYET, CJeayeT OTpe- ’
TYJHPOBATh ONTHYECKYIO CHUCTEMY OTMETHHKA BpPEMeHH.

PerynupoBka mpoM3BOAHMTCS CJAEAYIOLIMM 00pasoM: MAasiTHHK ycTa-
- HaBJIBaeTCsl Tak, 4TOObl OTBEPCTHE .HAa €ro IpYXHHe C TIPY3HKOM
COBIAJIO C OTBEPCTHEM Ha 3acjoHKe. JIyu cBera, MNPOXONAIIMH NpH
COBMeIIEeHHH OTBepCTHH, mazaeT Ha 3epkano. Ilociennee HyskHo pac-
NOJIOXKHTh TaK, YTOOB OOECHEYHTb TNOMajaHue Jyda Ha- JHH3Y 6
(puc. 6). HuTh naMmbl ocBeTHTENS MOJIKHA ObITb B TOPH3OHTAJNBHOM
NOJIOKEHUH. DTO JOCTUraeTcs TOBOPOTOM OMPAaBBEl ¢ MAaTPOHOM BOKPYT
coeil ocu. IlpaBUIbHOCTD ‘MOJTOXeHUsT HUTH HabJogaercs Ha Gymare,
pacrnojioxkeHHO# ‘Ha nuadparme mepen JuHzoid (6). Tlocie JuH3BHI
CBEeTOBasl MOJIocKa (DOKYCHPYeTCsl Ha IJIeHKe B BHIAE TOHKOH TODH3OH-
TanabHO#l noJsocku. TouHass GOKycHPOBKA IOCTHIaeTcs IMepeMellleHHeM
JaMIbl OCBETHTeNs BLOJNb Tybyca.

B TOoM cylyuae, xonia Ha NJIeHKe IOJyYaercs Paci/biBUaTasi ¢ MOM-
OBETOM 3alHCh 3JIEKTPOKAPAHOIPAMMBI, CJeLYET OTPEryJIHpoBaTh OITH-
. YeCKylo CHCTeMY rajlbBaHOMeTpa.

PerynupoBka NpPOH3BOAUTCA CJSAYIOIIHM 06GpPa3oM: CBETOBOH JY4
oceetuTesa (2) (puc. 6) HampaBJjsieTCsi .Ha 3epKaJblle rajJbBaHOMETPA.
[TomectuB Oymary mepen JuH30H (6) 06HApYXHMBAOT <«3alyuWK» H,
peryJsupysi OCBETHTEJIEM ¥ BHHTOM raJibBaHOMETpPa, HAMNpaBJIsiOT ero Ha
IJIOCKO-BBHIIYKAYI0 JIMH3Y B BHIE BepPTHKANbLHOH 4epThl, KOTOpas
JuH3ol (6) cobGupaercsi B SPKYIO TOUKY Ha IIJIEHKE.

Crenyer yuecTb, 4TO HHXKHSIST 4aCThb «3afuHKas HOJIXKHA 3aXBaThl-
BaTh HAKJOHHOE 3epKajo (3) W MOoCIe OTpaKeHHs] MOomafaTth Ha CTEKJIO
JUls BU3yaJIbHOrO HabuofeHus. Tak Kak JIMH3a OKOLIKa rajibBaHOMeTpa
IaeT TaKxKe OTPaXKeHHBI JIyd, TO He CJeflyeT ero CMEeIIHBaTb C «3aiyH- -
KOM» rajbaHoMeTrpa. OTJHYHTL €r0 MOXKHO TeM, YTO C YAaJeHHEeM OT
rarbsasoMeTpa OH paciUibiBaeTcsi B IIHPOKylo mnoJsocy. IloBoporom
rajbBaHoMeTpa €ro CJIeAyeT OTHECTH B CTOPOHY, HHaue IieHKa Oyner
zaTeMHATHCA. UToOH Ha INIEHKE ITOJYYWJIach TOYHO OTQPOKyCHpPOBaHHas
TOYKa HeoOXOMHMO, YyTOOH «3afuMK» IOMafaj Ha JHH3y CTPOro BEPTH-
KajbHO. DTO JOCTHraeTcsi NMOBOPOTOM NaTpoHA OCBeTHTesad (2) c JaM-
noi. STHM MOBOPOTOM TOJILIHMHA JIMHHM Ha TJIEHKe MOXKEeT OHITh chela-
Ha JioGoro pasmepa.
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4. PeMOHT u perysupoBka raibBaHoOMerTpa

BCKprBaTb rajdjbBaHOMETD MOXHO TOJAbKO B
HCKJIUYHTEJBbHBIX CJAYyUadaX.

Heo6xonumocTe B peMoOHTe M pery/upoBKe raibBaHOMETPa BO3HH-
Kaer mpx o6pbiBe HHTH HJM TOrAa, KOTJAa OTKJIEHTCS 3epKajblie. ITo
JIETKO MOXHO NPOBEPHTb, PaccMaTpHBasi HHTb 4Yepe3 JIMH3Y TraJipBaHo-
Merpa.

HoBas HuTh HaTAruBaercs Mexay JaTyHHO# BTYJIKOH M peryJupyc-
MBIM C IIOMOIIbIO BAHTA CYXapHKOM.
[lsockocTs HUTH 06si3aTe/IbHO OOJIKHA GbiTh MapasienbHa OCHOBA-

HUIO cKOObl. CxpyuHBaHue HUTH He JonyckaeTcst. Ha HUTL HakJensaer-
Csl LIeJIJIAYHbIM JIAKOM [LJIACTHHKAa M3 JKeJe3a <«ADPMKO» pasMepom
0,05 X1 X4 MM H 3epkajblle H3 ONTHYECKOrO CTEKJa pasMepoM
0,05X0,7X2 MM. [lns Gonbllieli YCTOHYMBOCTH HYXKHO  JKeJE3HYIO
NJIaCTHHY HaKJ€WBaTb CHU3Y, a 3epKajblle CBepxy HuTH. [locae
HaKJIeAKH HYXHO HaTb COXHYTh He Meee 10 wacos  PeryampoBka
YYBCTBHTEJbHOCTH MPOU3BOJAMTCH IOcJe cymkH., HuTb Harsrueaercs
C MOMOUIbIO BHHTA, NepeMellampulero cyxapuk. [Tocse storo, nepememnias
CepleyHHK, MOOUTbCS, 4TOOBI 3epKajblle YCTAHOBHJIOCH C OLHOTO Kpast
CeplieYHHKa, HHaye OydeT MaJjas UYyBCTBHTEJNbHOCTb TaJlbBaHOMETpa.
[TpoBepka uyBCTBHTENBHOCTH MPOM3BOAMTCS TOMBbKO B ammapaTte MOAa-
ueil MWIJIHBOJbTa Ha 3-B cTymeHH YycuieBus. OXHOBpEMEHHO IO

«3ajiYHKy» 3aMeTHTb He JaeT JIH 3epKaJjblle IBOHHOTO H300paXKeHHsd
HJIN KaKUX-IH60 MOACBETOB.

!

5. PoryaupoBka JeHTONMPOTHKHOTO
MeXaHH3Ma

PerynupoBka JeHTONPOTAXKHOIO MeXaHH3Ma MPOM3BOAMTCS B  TeX
cay4asiX, KOTJa HHTepBasJ MeXIY OTMETKaMHM BPEMEHH Ha TJIeHKe
‘6osnibute  uau  MeHbwe 1,8 <= 2 MM. PeryanmpoBka nponsBomurtcs
¢ MOMOUIbIO BHHTA C MSATKHM TOpMO3silluM ¢erpom (4) Ha KoOHIe
(cm. puc. 7). Ilpu Bpawennu derp ynupaercs B IHCK, YKpeIUleHHBIH Ha
ocu peryaaropa. (5). [Ipubmuxass ® ymajxss BHHT OT AMCKA, MOXKHO
TMOJIYYHTh HYXKHOE YHCJIO 000pOTOB, KOTOpPOe COOTBETCTBYET 78 OG/MHH.
BaJIMKa, BeNyllero K kaccere. B 3ToM ciyuae ckepocTb mpoxoxxaeHHs
nieHKH Oyner 38 Mm/CeK., a MHTeDBaJbl MeXIy OTMETKAMH BPEMEHH
6ynyt nopsizka 1,9 Mm. OG60opoThl HYXXHO CUHTaTb [0 CEKyHIOMEpY.
Ilns yno6erBa oTcyera cjelyeT Ha BajlHKe CHEJNaTb IIOMETKY IIBETHBIM
Kapanpamowm. Ilocse perynupoBkH BHHT (4) 3aTsiruBaeTcsi KOHTp-
raiikom.
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VII. Bo3MoXHble HEHCNPABHOCTH H MX YCTpaHEHHE

Hencnpasnpocts -

BoimoxHas npudanHa

Cnoco6 ycTpaHeHHs

2

3

§. Annapar BKIIOYEH, HO
’ «3aHYHK» He TNOsBJASET-
¢Sl Ha BHU3YyaJbHOM CTeK-

Jie

2. Her yyBCTBHTEJIBHOCTH
npu JIO60M TIOVIOKEHHH
perynsitopa  yCHJIEHUs
(Mpu HaXaTHH Ha KHOMN-
‘KY MHJAJIUBOJNbTA «3afl-
‘YHK» He OTKJIOHSETCS
(OT HYJeBOTO MOJIoXKe-
HHS)

‘3. «3aituMk» Ha BuU3yasb-
HOM CTEKJe Jaer Med-
KYIO OPOXKb

+4. Ha nnenke ner ormer-
KH BpeMeHH

5. OTMeTrKH BpeMeHH oueHb
4acCTh! HJIH  CJAMUIKOM
pPenKH

6. Tlpu momaue ycunenus
3ali¥MK Ha BH3YaJIbHOM
CTeKJe KoJaebJercs

22

‘;\.4..

.
2. a) Bumsaa w3

1. a) Her nakana uau na-
KaJl HeloCTaTOYeH

~

6) IMeperopena Jgamna
OCBETHTEIS HJH Bhi-
BEPHYJach H3 NaTpo-

Ha

B) Hapywunace doxy-
CHPOBKA ONTHUYECKOH
CHCTEMBl  TaftbBaHO-
Marpa

cTposi
aHoxHast Garapesi

6) Ileperopena oana u3
JAaMI YCHJIUTENs

3. Tlioxoi#t KoHTakT 37ex-

TPOXOB C NAallHEeHTOM

4. a) Cropesna namna ocBe-

THTEJIA
BpPEMeHH

6) Hapyuwmnacs ¢Hoky-
CHPOBKA OTMETYHKA
BPEeMeHH

OTMETUYMKA

5. Pasperyauporaics JeH.

TOTNPOTSIXKHBIH MEeXaHH3M

6. HapacxogoBanach Wiu
BblCOXJa aHoaHas 6a-

Tapes

o

. IIpoBepurs

. 3aMeHUTb HOBOH

. a) Ilposeputh BONbTME-

TPOM  HampsKeHHe
HakaJia M, B clyuyae
1ie00XOQMMOCTH, 3a-
PSAAHTL aKKYMYJATOD

6) BeepHyThb B maTpoH
HJIH  3aMEHHTb MC-
npaBHOH

B

~—

BelHyTb anmapar u3
SIUIHKA H OTGHOKYCH-
poBaThb

. a) CMEeHHTh aHOXHYIO

Garapelo

6) CMeHHTb namnml

KOHTAKT
3JIEKTPOROB €  KOXKeH
nauuMeHTa, YBJIAXKHHTD
TKaHb Ha 3JEKTPONaX

. a) CMenuts aamny

6) OTdhoxycnposars

. OrperynupoBaTtsh

.
.
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Pue. 8.
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Verpanenne Bcex ApYrHx HeHcHpaBHOCTeH MOXer NPOH3BOAHTHCS
TOJbKO KBaJIH(i)HuHDOBaHHbIM cHenrdaJTucToM HJAH B MACTEPCKHX.

VIHI. KoMnjeKTHOCTD

(cM. puc. 8)

B KoMIuvieKT annapara BXOJST:

1) anextpoant 30 X 60 ' ' — 3 wr.
2) aJexTpon TPYILHOH — 1 wr.
3) pyuka 3aBOAHas — 1 .
1

4) 3anacHas npHeMHas Kamepa . - — 1 wr. \
5) GHHT pe3MHOBBI E — 3 wr. '
6) wWHYp ceTeBOH . : — 1 wr. ;
7) npoBoj 3a3eMJEHHST — 1 . :
8) 3amacHofi KOMIUIEKT JIaMIL:
Co-244 .. ) — 1 wr.
CO-243 — 1 .
ocseruTeabHble 3,5 B.X0,28 a ‘ —- 2 IWT.
9) 6Garapes BAC-I'-80 p uemondne — 1 wr.

10)’ TexHWyeCcKoe OMHCAHME, HHCTPYKIIHS MO IKCIAyaTanHy
H TacmopTt amnmnapara. :

———— . ™

P

<
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